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This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con- 
dition, and  the  downstream  damage  potential. 
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ABSTRACT 


Twin  Lakes  No.  1 Dam: 
Owner: 

State  Located: 
County  Located: 
Stream: 

Inspection  Date: 
Inspection  Team: 


NDS  I.D.  No.  PA-00487 
Westmoreland  County 

Pennsylvania  (PennDER  I.D.  No.  65-42) 

Westmoreland 

Little  Crabtree  Creek 

13  December  1978 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


The  visual  inspection,  operational  history,  and  hydrologic/ 
hydraulic  analysis  indicate  the  facility  is  in  good  condition. 

Despite  the  rehabilitation  work  performed  in  1975,  apparent 
seepage  along  the  downstream  toe  of  the  embankment  continues, 
although  no  measurable  flow  was  observed.  The  manhole 
containing  the  outlet  conduit  gate  valve  was  found  flooded 
during  the  inspection.  This  condition,  although  not  con- 
sidered a threat  to  the  immediate  safety  and  current  opera- 
tion of  the  facility,  could  possibly  promote  and  accelerate 
corrosion  of  the  valve  stem  extension  particularly  at  the 
air-water  interface. 

Hydrologic  and  hydraulic  calculations  indicate  the  facility 
will  accommodate  about  51  percent  of  the  Probable  Maximum 
Flood  (PMF ) which  is  considered  to  be  the  required  spillway 
design  flood  (SDF) . Consequently,  the  present  spillway  is 
assessed  as  being  inadequate,  but  not  seriously  inadequate. 

It  is  recommended  that  the  owner: 

a.  Immediately  develop  a plan  for  emergency  opera- 
tion and  a warning  system  for  downstream  residents.  Included 
in  the  plan  should  be  provision  for  around-the-clock  surveil- 
lance of  the  facility  during  periods  of  unusually  heavy 
precipitation. 
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| b.  Retain  the  services  of  a registered  professional 

engineer  experienced  in  hydrology  and  hydraulics  to  more 
accurately  assess  the  spillway  systems  of  both  the  Upper 
Donohoe  and  Twin  Lakes  No.  1 Dams  and  their  interdependence. 
Subsequently,  implement  remedial  measures  deemed  necessary 
to  make  the  systems  hydraulically  adequate. 

c.  Have  appropriate  agencies  evaluate  the  condition 
of  the  highway  bridge  immediately  below  the  spillway  struc- 
ture and  make  necessary  remedial  repairs  as  failure  of  the 
deteriorated  bridge  during  high  flows  could  seriously  affect 
the  safe  operation  of  the  spillway  system. 

d.  Monitor  wet  areas  across  the  downstream  embankment 
face  on  a continual  basis.  If  seepage  increases  or  turbidity 
occurs,  the  condition  should  be  evaluated  and  necessary 
remedial  measures  implemented. 

e.  Develop  an  operations  and  maintenance  manual  for 
use  at  the  facility.  The  manual  should  include  a procedure 
for  installing  the  stop  log  of  the  outlet  works  and  provi- 
sions for  dewatering  the  gate  valve  manhole  in  the  event  of 
a valve  stem  failure  and  for  periodic  maintenance. 

f.  Have  the  facility  inspected  on  a yearly  basis  by  a 
registered  professional  engineer  experienced  in  the  design 
and  construction  of  earth  dams  to  check  for  hazardous 
conditions  that  might  develop.  The  annual  inspection  should 
specifically  address  the  seepage  condition  along  the  down- 
stream toe  of  the  dam. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
TWIN  LAKES  NO.  1 DAM 
NDI#  PA-487,  PENNDER#  65-42 

SECTION  1 

GENERAL  INFORMATION 


1. 0 Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the 
United  States. 


Purpose . 


The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

^ -VIA  <-  ! 


Description  of  Project. 


a.  Dam  and  Appurtenances.  Twin  Lakes  No.  1 Dam,  pre- 
viously known  as  the  Lower  Donohoe  Dam,  is  a recently  reno- 
vated (1975)  earth  embankment  approximately  950  feet  long 
with  a curved  crest  and  a maximum  height  of  about  31  feet. 

The  facility  is  serviced  by  an  uncontrolled,  concrete  chute 
spillway,  80  feet  wide  at  the  crest  and  25  feet  wide  at  the 
toe,  located  at  the  center  of  the  embankment.  The  facility 
is  equipped  with  newly  constructed  outlet  works  consisting 
of  a 16-inch  diameter  ductile  iron  pipe  passing  through  the 
embankment  to  the  left  of  the  spillway,  a submerged  upstream 
intake  structure,  control  valve,  and  outlet  discharge  pipe. 
The  control  valve  is  operated  from  a manhole  accessible  from 
the  embankment  crest  just  left  of  the  spillway.  An  extension 
on  the  control  valve  permits  operation  without  actually  de- 
scending the  manhole. 

b.  Locatioh^— ^ The  dam  is  located  in  Hempfield  and 
Unity  Townships,  Westmoreland  County,  on  Little  Crabtree 
Creek,  approximately  three  miles  northeast  of  the  city  of 
Greensburg,  Pennsylvania.  The  eastern  edge  of  the  village 
of  Luxor  lies  approximately  2 , 500  feet  downstream  of  the 
embankment.  The  dam,  reservoir,  and  watershed  are  contained 
within  the  Latrobe,  Pennsylvania , U.S.G.S.  7.5  minute  topo- 
graphic quadrangle  (see  Regional  Vicinity  Map,  Appendix  G) . 
The  coordinates  of  the  dam  are  N40°  19.6’  and  W79°  28.5'. 
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c.  Size  Classification.  Small  (31  feet  high,  470 
acre-feet  storage  capacity  at  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Westmoreland  County 

Department  of  Parks  and  Recreation 

P.  O.  Box  272 

Greensburg,  Pennsylvania  15601 

f.  Purpose . Recreation. 

g.  Historical  Data.  This  historical  account  of  Twin 
Lakes  No.  1 Dam  is  based  on  an  excellent  set  of  detailed 
records  available  from  PennDER  files,  dating  from  1911. 

Twin  Lakes  No.  1 Dam,  formerly  known  as  the  Lower  Dam  or 
Lower  Donohoe  Dam,  was  originally  designed  and  owned  by  the 
Jamison  Coal  and  Coke  Company  and  constructed  by  H.  F.  Stark 
of  Greensburg,  PA  in  1908.  Later  it  became  the  property  of 
Consolidated  Coal  Company  and  approximately  15  years  ago, 
ownership  of  the  dam  was  transferred  to  Westmoreland  County. 
This  dam,  in  conjunction  with  the  Upper  Donohoe  Dam  (NDI# 
PA-478)  located  on  the  same  watershed,  was  used  as  the  water 
supply  for  coal  mining  and  coking  operations.  The  current 
owners  have  incorporated  both  dams  into  Twin  Lakes  Park 
which  is  used  solely  for  recreational  purposes. 

State  involvement  with  this  facility  began  in  1911  when 
a local  resident  appealed  to  the  Governor  for  an  investi- 
gation of  the  dam.  In  his  letter,. the  resident  called 
attention  to  three  independent  leaks  and  that  the  owner 
planned  to  increase  the  reservoir's  storage  capacity  by 
adding  two  feet  to  the  spillway  crest.  The  first  inspection 
of  record  was  conducted  in  1915  by  the  Water  Supply  Commission 
of  Pennsylvania.  This  inspection  revealed  that  the  spillway 
capacity  had  been  reduced  by  increasing  the  spillway  crest 
elevation  with  the  addition  of  a concrete  weir  and  flashboards. 
Following  the  inspection,  the  Commission  ordered  the  coal 
company  to  increase  the  capacity  of  the  spillway  by  removing 
a portion  of  the  spillway  crest  addition.  The  owner,  however, 
wished  to  maintain  the  increased  reservoir  storage  and 
proposed  to  increase  the  spillway  capacity  by  erecting  a 
concrete  wall  or  parapet  along  the  upstream  crest  of  the 
embankment  which  would  effectively  increase  the  depth  and, 
therefore,  the  capacity  of  the  spillway  channel.  Although 
the  Water  Supply  Commission  was  not  entirely  satisfied,  this 
structure  was  built  in  1916,  resulting  in  compliance  with 
the  Commission's  earlier  order.  The  parapet,  as  constructed, 
consisted  of  a 7-foot  high,  12-inch  thick  steel  reinforced 
concrete  wall  embedded  in  the  embankment  crest  down  to  the 
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approximate  normal  pool  level  along  the  length  of  the  embank- 
ment. Approximately  2 to  4 feet  of  earthfill  was  placed 
behind  the  wall  to  maintain  a minimum  crest  width  of  10 
feet.  The  parapet  was  in  no  way  connected  to  the  concrete 
core  wall. 


In  1919,  a moderately  severe  seepage  condition  on  the 
downstream  face  of  the  embankment  just  right  of  the  spillway 
was  reported.  In  1921,  the  Commission  ordered  the  owner  to 
stop  the  leakage  and  restore  the  dam  to  safe  working  order. 

In  1923  or  thereabouts,  the  owner  took  positive  action  to 
stop  the  leakage  by  installing  "a  concrete  wall  16  inches 
wide  and  approximately  14  feet  deep... along  the  right  spill- 
way abutment."  This  effort  halted  the  seepage  for  only  a 
short  while.  In  1926,  seepage  and  saturated  embankment 
conditions  both  right  and  left  of  the  spillway  were  re- 
ported. From  about  1926  through  1970,  no  further  effort  was 
made  to  stop  the  leakage  through  the  embankment. 

Annual  inspections  for  the  years  1925  through  1928, 

1931  through  1936,  1941  and  1948  report  worsening  seepage 
problems  and  progressive  deterioration  of  concrete  surfaces. 
In  1936,  removal  of  disintegrating  concrete  at  the  spillway 
crest  resulted  in  lowering  the  spillway  crest  elevation  by  8 
inches.  The  1948  report  indicated  the  masonry  of  the  parapet 
was  in  such  a state  of  disrepair  that  the  effective  height 
of  the  dam  was  reduced  by  about  2 feet  on  the  right  abutment 
and  thus,  "inviting  catastrophe."  Conditions  at  the  facility 
continued  to  worsen. 

In  1964,  the  general  appearance  of  the  facility  was 
"poor. " Trees  and  brush  covered  the  crest  and  downstream 
slope.  All  concrete  surfaces  were  spalling  and  disintegrat- 
ing. The  condition  of  the  lower  toe  was  described  as 
swampy . 

In  1966,  following  the  acquisition  of  the  property  by 
Westmoreland  County,  a brief  inspection  was  made  with  a 
delegation  from  the  Westmoreland  County  Recreation  Commis- 
sion. As  a result  of  this  inspection,  state  engineers  urged 
rehabilitation  of  the  facility  at  the  earliest  possible 
date. 
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Early  in  1970,  the  Pittsburgh  District  of  the  U.  S.  Army 
Corps  of  Engineers  inspected  the  facility.  Their  report 
reiterated,  in  detail,  all  the  problem  areas  previously 
described.  The  Corps'  report  stated  that  "the  dam  was  in 
rather  poor  condition  due  to  the  seepage,  the  lack  of  repair 
to  the  wall  (parapet)  and  spillway  and  the  questionable 
condition  of  the  conduit  controls  but,  that  it  appeared  that 
no  emergency  work  was  necessary."  The  County  Commission  was 
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advised  to  retain  the  services  of  a private  consultant  in 
order  to  obtain  recommendations  as  to  required  remedial 
action. 

In  the  summer  of  1970  following  the  Corps'  inspection 
of  the  dam,  state  engineers  again  inspected  the  facility. 
Their  report  indicated  that  nothing  had  been  done  relative 
to  their  1966  recommendation  for  early  rehabilitation.  As  a 
consequence,  the  1970  inspection  report  by  the  state  engi- 
neer declared  the  structure  to  be  unsafe  and  recommended 
immediate  action  to  correct  the  situation.  The  report  also 
suggests  "the  lake  (should)  be  lowered  to  a safe  point  until 
action  is  taken  to  correct  the  deficiencies."  Quickly 
following  this  inspection  report,  the  Water  and  Power  Re- 
sources Board  ordered  the  Westmoreland  County  Recreation 
Commission  to  drain  the  lake  and  submit  a plan  for  rehabili- 
tation. If  the  County  Commission  decided  not  to  make  re- 
pairs, the  embankment  would  be  breached  sufficiently  that  it 
would  offer  no  impedence  to  the  flow  of  the  stream.  The 
Westmoreland  County  Recreation  Commission  responded  by 
draining  the  lake  in  the  fall  of  1970.  Shortly  thereafter, 
the  Commission  retained  Geo-Mechanics,  Inc.,  consulting 
engineers  of  Belle  Vernon,  Pennsylvania  to  investigate  the 
dam  and  appurtenances  and  to  develop  a plan  for  rehabili- 
tating the  facility. 

Rehabilitation  work  was  initiated  on  May  5,  1975,  and 
completed  on  July  31,  1975.  Extensive  modifications  of  the 
facility  were  made  during  this  reconstruction.  Compacted 
fill  was  added  to  the  upstream  slope  of  the  embankment  in 
order  to  reduce  the  slope  to  3 horizontal  to  1 vertical  and 
to  provide  a longer  seepage  path.  A vertical  granular  drain 
was  constructed  along  the  downstream  slope  of  the  embankment 
to  control  seepage  and  lower  the  phreatic  surface,  thus 
increasing  the  stability  of  the  downstream  slope.  The 
original  spillway  was  demolished  and  completely  rebuilt. 
Spillway  capacity  was  increased  by  constructing  an  80-foot 
wide  concrete  chute  spillway  with  increased  freeboard  and 
improved  flow  characteristics  over  the  original  design.  A 
completely  new  outlet  works  was  installed.  This  consisted 
of  an  intake  structure,  a 16-inch  diameter  ductile  steel 
outlet  conduit,  valve  pit  and  access  manhole  on  the  crest  of 
the  embankment  and  a downstream  outlet  discharging  into  the 
lower  end  of  the  spillway  channel.  The  old  intake  structure 
was  demolished  and  all  the  original  conduits  passing  through 
the  embankment  were  plugged.  An  18-inch  layer  of  riprap 
placed  on  a 6-inch  thick  gravel  and  sand  cushion  was  provided 
on  the  upstream  embankment  slope  3 feet  above  and  below  the 
normal  pool  elevation. 

Following  rehabilitation  work,  the  outlet  conduit  was 
closed  in  August  1975  and  by  the  end  of  October  1975,  the 


4 


I 


reservoir  had  filled  to  within  6 inches  of  normal  pool. 
Since  reconstruction,  the  dam  has  been  well  maintained  and 
has  functioned  adequately. 


1 . 3 Pertinent  Data. 

a.  Drainage  Area  (square  miles) . 1.5  (local) 

1.9  (total) 

b.  Discharge  at  Dam  Site.  Discharge  records  are  not 
available.  The  Jamison  Coal  and  Coke  Company,  however, 
reported  that  during  the  spring  flood  in  1936  the  maximum 
depth  of  water  in  the  spillway  was  12  inches  occurring  on 
March  17,  1936.  At  this  time,  both  a 4-inch  and  14-inch 
diameter  blowoff  conduits  were  full  open. 

Outlet  Conduit  at  Operating  Pool  Elevation  - 
Discharge  curve  not  available. 

Emergency  Spillway  Capacity  at  Top  of  Dam  Pool  = 

2000  cfs. 


c.  Elevation  (feet  above  mean  sea  level) . The  follow- 
ing elevations  were  obtained  through  field  measurements 
based  on  the  elevation  of  the  service  spillway  at  1094  feet 
as  reported  in  PennDER  files.  Elevations  marked  on  Figures  3 
through  7 are  low  by  3 feet.  Elevation  of  normal  pool  shown 
on  Figure  2 is  incorrect  and  should  read  1091  feet. 


Top  of  Dam 
Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Service  Spillway  Crest 
Outlet  Upstream  Invert 
Outlet  Downstream  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1097.7 
Not  known 
Not  known 
1094 
1094 
1075 
1069 
1065 

Not  known 


d.  Reservoir  Length  (miles) . 

Top  of  Dam  0.35 

Normal  Pool  0.35 


e.  Storage  (acre-feet) . 

Normal  Pool  340 

Top  of  Dam  470 
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Reservoir  Surface  (acres)  . 


Normal  Pool 
Top  of  Dam 

g.  Dam. 

Type 


Length 

Height 

Downstream  Slope 
Upstream  Slope 

Zoning 

Impervious  Core 


Cutoff 

( 


33 

39 


Earthen  embankment 
built  with  upstream 
riprap  slope  protection 
and  a concrete  core 
wall . 

950  feet  (field 
measured) 

31  feet  (field 
measured) 

2H:1V  (crest  to  toe, 
field  measured) 

3H:1V  (exposed  free- 
board zone,  field 
measured) 

None.  Internal  drain- 
age added  during 
rehabilitation  in  1975. 

One-foot  thick,  steel 
reinforced,  concrete 
core  wall  approximately 
850  feet  in  length  is 
reportedly  located 
beneath  the  downstream 
crest  of  the  embankment. 
The  core  wall  has  a 
reported  maximum  height 
of  32  feet  and  extends 
2 feet  below  the  origin- 
al ground  surface.  The 
wall  was  not  disturbed 
during  the  1975  rehab- 
ilitation work  (see 
Figure  5) . 

The  1915  inspection 
report  indicates  that 
there  is  a clay  puddle 


6 


Grout  Curtain 

h.  Diversion  and 
Regulating  Tunnels. 

i.  Spillway. 

Type 


Crest  Elevation 
Crest  Length 

j . Outlet  Conduit. 

Original  Supply  and 
Blowoff  Pipes 


New  Blowoff  Pipe 


trench  under  the 
upstream  toe  of  the 
original  embankment 
which  is  10  feet 
wide,  about  18  feet 
high,  and  extends 
below  the  existing 
ground  surface  about 
15  feet. 

None  indicated. 


None . 


The  original  service 
spillway  was  completely 
replaced  during  the 
1975  rehabilitation. 

The  new  spillway  is  an 
uncontrolled,  concrete 
chute  with  no  weir  or 
provision  for  boarding. 
The  spillway  is  80  feet 
wide  along  the  crest 
narrowing  to  25  feet 
at  the  toe. 

1094 

80  feet  (field 
measured) . 


The  original  12-inch 
diameter  supply  line 
and  14-inch  diameter 
blowoff  pipe  were 
sealed  with  concrete 
as  part  of  the  1975 
rehabilitation  work. 

A 16-inch  diameter, 
ductile  steel  pipe, 
encased  by  8 inches  of 
reinforced  concrete 
for  the  full  length  of 
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- 197  feet  (inlet 
invert  to  outlet 
invert) , was  installed 
in  1975  (see  Figure  7) . 

Closure  Drawdown  control  is 

provided  by  a 16-inch 
diameter  gate  valve 
located  at  the  base 
of  the  access  manhole. 

Regulating  Facilities  The  gate  valve  access 

manhole  is  located 
on  the  crest  of  the 
embankment,  just  to 
the  left  of  the  spillway. 
The  48-inch  diameter 
reinforced  concrete 
pipe  manhole  contains 
one  16-inch  diameter 
gate  valve  control  at 
the  base.  The  gate 
valve  control  is  provided 
with  an  extension  to 
permit  operation  from 
the  crest  of 'the  dam 
without  descending  the 
manhole  (see  Figure  7) . 
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SECTION  2 
ENGINEERING  DATA 


proposed  parapet  addition.  The  drawing  is  contained  in 
PennDER  files.  Detailed  geotechnical  and  hydraulic  studies 
were  performed  by  Geo-Mechanics,  -Inc.,  of  Belle  Vernon, 
Pennsylvania,  for  the  extensive  rehabilitation  work  per- 
formed in  1975.  The  studies  are  summarized  in  their  report 
entitled,  "Rehabilitation  Investigation,  Lower  Dam,  Twin 
Lakes  Park,  Greensburg,  Pennsylvania,"  dated  December  10, 
1973.  The  above  available  data  were  reviewed  by  the  inspec- 
tion team. 

b.  Design  Features. 

1.  Embankment.  According  to  information  sup- 
plied to  the  Water  Supply  Commission  of  Pennsylvania  in 
1915,  the  original  embankment  was  constructed  of  rolled 
earth  placed  in  layers  on  an  earth  foundation  prepared  by 
removing  the  surface  soil.  A reinforced  concrete  core  wall 
with  a maximum  height  of  32  feet,  a length  of  850  feet,  top 
width  of  1 foot,  and  a base  width  of  1 foot  was  constructed 
at  the  position  of  the  downstream  crest  of  the  dam  to  con- 
trol rodent  burrows.  The  original  embankment  was  constructed 
with  a downstream  slope  of  1.5H:1V  and  an  upstream  slope  of 
2H:1V.  Upstream  slope  protection  was  provided  with  hand- 
placed  riprap  paving.  A clay  puddle,  which  is  10  feet  wide, 
about  18  feet  high,  and  extends  below  the  original  ground 
surface  about  15  feet,  trench  was  placed  along  the  upstream 
toe  of  the  embankment.  The  crest  width  of  the  original 
structure  was  10  feet. 

In  1975,  major  modifications  of  the  embankment  were 
made  in  accordance  with  the  rehabilitation  design  prepared 
by  Geo-Mechanics,  Inc.  Substantial  earthfill  was  added  to 
the  upstream  slope  in  order  to  flatten  the  slope  angle  to 
3H:1V.  An  18-inch  layer  of  riprap  was  placed  on  the  up- 
stream slope  on  a 6-inch  gravel  and  sand  cushion  for  a 
vertical  distance  of  3 feet  above  and  below  normal  pool 
elevation.  On  the  downstream  slope,  a 4-foot  wide  vertical 
drain  with  collection  pipe  was  constructed  to  help  lower  the 
phreatic  surface  in  the  embankment  and  to  control  seepage. 

The  toe  area  below  the  drain  was  rebuilt  with  compacted 
earthfill.  The  toe  seepage  drain  discharges  into  the  right 
side  of  the  spillway  channel  directly  opposite  the  outlet 


conduit  discharge.  The  downstream  slope  was  regraded  to 
reduce  the  slope  angle  to  2H:1V.  A plan  of  the  embankment 
showing  the  overall  configuration  of  the  rehabilitated 
facility  is  presented  in  Figure  3,  Appendix  F. 

2 . Appurtenant  Structures. 

a)  Spillway.  The  rehabilitated  spillway  is 
an  uncontrolled,  concrete  chute.  The  new  spillway  was  built 
to  approximately  the  same  shape  as  the  original,  but  with  a 
lower  crest  elevation  and  modified  shape.  The  spillway  is 
80  feet  wide  at  the  crest  and  narrows  to  25  feet  at  the  toe 
(see  Figure  7 and  Photograph  5) . 

b)  Outlet  Works.  The  rehabilitated  outlet 
works  (blowoff)  consists  of  one  16-inch  diameter  ductile 
iron  pipe  encased  in  8 inches  of  reinforced  concrete  carried 
through  the  dam.  The  16-inch  diameter  outlet  conduit  is 
approximately  197  feet  in  length  and  passes  through  the 
embankment  just  left  of  the  spillway.  Flow  through  the 
conduit  is  controlled  by  a 16-inch  diameter  gate  valve 
situated  at  the  base  of  the  access  manhole  located  along 
the  crest  of  the  embankment.  The  submerged  inlet  is  also 
equipped  with  a trash  rack  and  stop  log  slot  (see  Figure  7) . 

Discharge  from  the  outlet  channel  is  directed  into  the 
base  of  the  spillway  channel  (see  Photograph  4) . 

c.  Design  Data  and  Procedures.  No  design  data  are 
available  for  the  original  facility.  Rehabilitation  design 
procedures  and  parameters  are  summarized  in  the  consultants' 
rehabilitation  report. 

1.  Hydrology  and  Hydraulics.  Spillway  capacity 
calculations  for  the  old  structure  and  a proposed  renovated 
structure  are  contained  in  an  appendix  of  the  consultants' 
rehabilitation  report. 

Correspondence  in  PennDER  files  indicates  subsequent 
modifications  were  recommended  by  PennDER  which  presumably 
provided  for  a spillway  sized  to  pass  a peak  flow  as  deter- 
mined by  the  Pennsylvania  "C"  Curve  criteria. 

2.  Embankment . In  1975,  test  borings  were 
drilled  and  bag  samples  secured  for  the  purpose  of  develop- 
ing rehabilitation  design  parameters.  Undisturbed  Shelby 
tube  samples  were  secured  from  six  of  the  embankment  bor- 
ings. Additional  bag  samples  were  obtained  from  the  borrow 
areas.  Standard  penetration  resistance  tests  were  performed 
on  all  borings.  In  addition,  water  pressure  testing  was 
performed  in  six  of  the  embankment  borings.  Direct  shear 
and  permeability  tests  were  run  on  the  Shelby  tube  samples 
whereas,  laboratory  compaction,  constant  head  permeability, 
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mechanical  analysis,  and  hydrometer  tests  were  performed  on 
the  bag  samples. 

Following  laboratory  testing,  subsurface  cross-sections 
and  profiles  were  developed  for  use  in  the  seepage,  settle- 
ment, and  stability  analyses.  The  seepage  analysis  was 
performed  via  flow  net  method.  The  maximum  settlement  of 
new  fill  materials  was  estimated  not  to  exceed  one  percent. 
For  the  stability  analysis,  the  Swedish  Circular  Arc  Method 
was  used  to  analyze  the  stability  of  both  the  existing  and 
rehabilitated  embankment. 

a)  Seepage  Analysis.  (Edited  excerpt  from 
GeOgMechanics ' Report).  A soil  permeability  value  of  1.3  x 
10  cm/sec  for  all  soils  in  the  embankment  and  foundation 
was  selected  based  on  the  laboratory  soil  tests.  This  value 
was  for  vertical  permeability.  The  horizontal  permeability 
was  assumed  to  be  9 times  the  vertical  permeability  due  to 
horizontal  stratification  and  anisotropy  in  the  soil  mass. 
Water  pressure  test  data  indicate  the  permeability  of  the 
underlying  bedrock  varied  from  1.5  x 10  cm/sec  to  almost 
0.  The  lowest  permeability  values  were  associated  with  the 
rock  strata  nearest  the  top  of  rock.  Therefore,  the  top  of 
bedrock  was  considered  to  be  impervious  for  the  seepage 
analysis  of  the  embankment.  Furthermore,  significant  loss 
of  water  through  the  more  permeable  bedrock  strata  is 
considered  unlikely. 

Using  the  above  data  and  assumptions,  a flow  net  analy- 
sis was  performed  to  estimate  seepage  from  the  impoundment. 
From  the  analysis,  a total  daily  flow  through  the  embankment 
of  about  785  gallons  was  calculated.  This  amount  of  seepage 
will  not  significantly  affect  the  storage  of  water  in  the 
reservoir  and  is  considered  acceptable. 

b)  Settlement  Analysis.  (Edited  excerpt 
from  Geo-Mechanics'  Report).  Significant  settlement  of  the 
proposed  embankment  is  not  anticipated.  Backfilling  areas 
of  over-excavation  plus  new  embankment  fill  is  not  expected 
to  raise  the  total  height  of  fill  at  any  point  more  than  15 
feet.  Settlement  in  this  fill  is  estimated  not  to  exceed 
one  percent  or  about  2 inches.  Additional  settlement  of  the 
embankment  due  to  consolidation  of  the  foundation  material 
is  expected  to  be  small  because  of  over-excavation  and 
stabilization  of  soft  areas. 

c)  Stability  Analysis.  (Edited  excerpt 
from  Geo-Mechanics'  Report).  To  determine  the  stability  of 
the  rehabilitation  design,  the  Swedish  Circular  Arc  Method 
was  used  to  analyze  the  stability  of  both  the  original  and 
rehabilitated  embankment.  For  the  original  embankment, 
calculations  of  stability  over  the  long  term  result  in  a 
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factor  of  safety  of  approximately  1.0.  After  reconstruc- 
tion, the  long-term  stability  of  the  downstream  slope  will 
be  increased  to  an  acceptable  factor  of  safety  of  approxi- 
mately 1.75.  The  increase  in  stability  is  due  primarily  to  , 

the  vertical  drain  which  lowers  the  phreatic  surface  in  the 
dam.  In  both  of  the  above  analyses,  the  effect  of  the 
existing  cutoff  wall  was  neglected  because  over  the  long 
term,  the  wall  will  further  deteriorate  to  a soil-like  mass. 

Modified  Proctor  curves,  grain-size  distribution 
curves,  boring  logs,  seepage,  stability  analysis,  and  draw-  t 

ings  appear  in  the  appendix  of  the  consultant's  rehabilita- 
tion report.  ! 

3 . Appurtenant  Structures. 

a)  Spillway.  Based  on  construction  draw- 
ings and  data  available  from  the  owner  and  PennDER,  the 
spillway  appears  to  be  adequately  designed  and  constructed. 

No  design  calculations  were  made  available  to  the  inspection 
team  for  review. 

b)  Outlet  Works.  Review  of  construction 
drawings  indicates  that  the  outlet  works  was  designed  in 
accordance  to  generally  accepted  engineering  practice  and 
contains  provisions  for  blocking  flow  at  the  upstream  inlet, 
if  required.  No  calculations  for  sizing  the  outlet  conduit 
or  drawdown  curves  were  available  for  review. 


2 . 2 Construction . 

No  construction  records  are  available  for  the  original 
embankment.  Construction  data,  however,  are  available  for 
the  rehabilitation  work  performed  in  1975.  Related  to  this 
work  are  construction  drawings,  construction  specifications 
and  progress  reports  (with  related  correspondence) . These 
data  are  available  for  review  from  the  consultants'  files, 
PennDER 's  files,  and/or  from  the  files  of  the  Westmoreland 
County,  Department  of  Parks  and  Recreation.  Construction 
was  field  monitored  on  a full-time  basis  by  the  consultant. 


2 . 3 Operating  Records. 

No  pool  level,  rainfall,  or  discharge  records  are  kept 
for  this  facility.  Some  records,  however,  are  available 
from  PennDER' s files  detailing  performance  of  the  original 
facility  during  periods  of  prolonged  rainfall;  i.e.,  the 
5.9-inch  rainfall  in  March  of  1936. 

( > 
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2 . 4 Other  Investigations. 


No  engineering  related  investigations  subsequent  to  the 
rehabilitation  work  have  been  conducted  other  than  regular 
inspections  of  the  facility  by  PennDER  personnel. 


2 . 5 Evaluation . 

Sufficient  data  are  available  to  make  a Phase  I assess- 
ment of  the  facility.  A comprehensive  rehabilitation  inves- 
tigation was  conducted  in  1973.  A summary  report,  construc- 
tion drawings,  specifications,  and  construction  progress 
reports  are  available  for  review. 
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SECTION  3 
VISUAL  INSPECTION 


3 • 1 Observations . 

a.  General . The  general  appearance  of  this  facility 
suggests  the  dam  and  its  appurtenances  are  currently  in  good 
condition. 

b.  Embankment . The  visual  inspection  suggests  the 
embankment  to  be  in  good  condition.  Minor  seepage,  however, 
was  observed  along  the  downstream  toe,  particularly  to  the 
right  of  the  spillway  section  (see  Photograph  3) . Despite 
the  localized  saturated  areas,  no  signs  of  sloughing,  erosion, 
or  free  flowing  water  were  observed  on  or  immediately  below 
the  embankment.  A slag-gravel  roadbed  protects  the  crest 
against  damage  from  occasional  vehicular  use.  The  down- 
stream slope  is  covered  with  grass  that  requires  little 
maintenance  other  than  occasional  mowing  (see  Photograph  1) . 
The  riprap  is  durable  and  well  graded  and  provides  adequate 
slope  protection. 

c.  Appurtenant  Structures. 

1.  Spillway.  Based  on  visual  observations,  the 
spillway  is  in  good  condition  (see  Photograph  5) . No  con- 
crete deterioration  was  evident. 

2.  Outlet  Works.  Complete  submergence  of  the 
inlet  to  the  outlet  conduit  precluded  the  possibility  of 
visual  inspection. 

A manhole  located  on  the  crest  just  left  of  the  spill- 
way provides  access  to  a 30-foot  vertical  reinforced  con- 
crete shaft,  the  bottom  of  which  houses  the  manually  operated 
gate  valve.  An  extension  on  the  valve  stem  permits  operation 
from  the  top  of  the  manhole.  At  the  time  of  the  inspection, 
the  manhole  was  filled  with  water  to  elevation  1085.1  or 
approximately  5.9  feet  below  normal  pool  (see  Photograph 
10).  Despite  the  flooded  condition,  the  valve  was  operated 
by  county  personnel  in  the  presence  of  the  inspection  team. 

The  valve  appeared  to  function  normally  as  water  was  observed 
issuing  from  the  outlet  conduit  at  the  base  of  the  spillway 
channel  (see  Photograph  4)  . 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  characterized  by  gentle  to  moderate  slopes  that 
are  partially  wooded.  No  signs  of  slope  distress  were 
observed  (see  Photograph  9) . 
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i e.  Downstream  Channel.  Immediately  below  the  service 

spillway  chute  and  the  outlet  conduit  is  a small  concrete 
bridge  for  a secondary  road  that  crosses  the  channel.  The 

bridge  over  the  channel  is  in  a severe  state  of  disrepair  i 

displaying  badly  deteriorated  concrete  surfaces,  displaced 
guard  rails,  and  disintegration  of  the  slab  underpinnings. 

A collapse  of  the  bridge  under  high  flows  could  create  a 
major  downstream  channel  obstruction  and  cause  serious 
backwater  problems. 

Flow  discharged  into  the  stream  beyond  the  embankment  / 

follows  a gently  sloping  course  through  a lightly  wooded 
rural  area.  Approximately  2,500  feet  downstream  of  the  dam 
is  the  first  house  that  could  be  affected  by  a dam  failure 
(see  Photograph  11) . Many  mobile  homes  are  also  located 
within  the  floodplain  in  this  area.  It  is  estimated  that 
within  this  reach  more  than  one  hundred  people  could  be 
affected  by  an  embankment  breach.  Therefore,  the  hazard 
classification  of  the  facility  is  considered  to  be  "high". 

Little  Crabtree  Creek  merges  with  Crabtree  Creek 
approximately  2.7  miles  downstream  of  the  embankment. 

Approximately  3.6  miles  downstream  of  the  dam,  Crabtree 
Creek  flows  within  the  flood  pool  boundary  of  the  Loyalhanna 
Reservoir,  a major  flood  control  project. 


3 . 2 Evaluation . 

Observations  made  during  the  visual  inspection  suggest 
that  the  overall  condition  of  the  facility  is  good.  The 
only  deficiencies  noted  were  minor  seepage  along  the  down- 
stream toe  (especially  right  of  the  spillway) , the  flooded 
access  manhole,  and  the  potential  downstream  obstructions  in 
the  spillway  channel  immediately  below  the  dam. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operational  Procedure. 

According  to  the  owner's  representative,  there  are  no 
formal  operational  procedures  at  the  facility  and  the  facility 
is  essentially  self-regulating.  Under  the  present  procedure, 
the  outlet  conduit  is  opened  only  when  there  is  need  to  draw 
down  the  reservoir. 


4 . 2  Maintenance  of  Dam. 

Required  routine  maintenance  is  performed  by  West- 
moreland County  personnel  on  an  unscheduled  basis.  The 
general  appearance  of  the  facility  indicates  no  specific 
areas  of  neglect. 


4 . 3  Maintenance  of  Operating  Facilities. 

There  is  no  formal  maintenance  program  for  the  operat- 
ing facilities.  The  main  valve  on  the  outlet  conduit  is 
presently  inaccessible  due  to  the  flooded  condition  of  the 
access  manhole.  An  extended  stem,  however,  permits  opening 
of  the  valve  from  the  top  of  the  manhole. 


4 . 4  Warning  Systems. 

There  are  no  formal  warning  systems  in  effect. 


4 . 5  Evaluation . 

The  facility  is  designed  to  be  self-regulating  and 
requires  minimal  maintenance.  Formal  procedures  are  recom- 
mended, however,  to  ensure  adequate  maintenance  and  con- 
tinued operability  of  the  operating  facilities.  No  formal 
warning  system  is  in  effect. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5 . 1  Design  Data. 

A hydrologic/hydraulic  analysis  of  both  the  proposed 
and  existing  spillways  (before  reconstruction)  was  performed 
by  Geo-Mechanics,  Inc.  Pertinent  data  are  available  in 
their  report  entitled,  "Rehabilitation  Investigation,  Lower 
Dam,  Twin  Lakes  Park,  Greensburg,  Pennsylvania."  The  final 
design  of  the  spillway  was  made  in  accordance  with  PennDER 
directives  presumably  to  pass  the  peak  flow  as  determined 
from  Pennsylvania  "C"  Curve  criteria. 


5 . 2  Experience  Data. 

Discharge  records  are  not  available  for  the  existing 
facility. 


5.3  Visual  Observations. 


On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  and  outlet  system  would  not 
perform  satisfactorily  during  a flood  event. 


5 . 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a modified  version  of  the  HEC-1  computer 
program  developed  by  the  U.  S.  Army  Corps  of  Engineers, 
Hydrologic  Engineering  Center,  Davis,  California.  Analytical 
capabilities  of  the  program  are  briefly  outlined  in  the 
preface  contained  in  Appendix  C. 


5 . 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) . In  accordance  with 
procedures  and  guidelines  contained  in  the  National  Guide- 
lines for  Safety  Inspection  of  Dams  for  Phase  I investiga- 
tions, the  Spillway  Design  Flood  (SDF)  for  Twin  Lakes  No.  1 
Dam  ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and 
the  PMF.  This  classification  is  based  on  the  relative  size 
of  the  dam  (small) , and  the  potential  hazard  of  dam  failure 
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< to  downstream  residents  (high) . Due  to  the  presence  of 

impoundment  of  questionable  integrity  just  upstream,  and  the 
high  damage  potential  of  dam  failure  to  downstream  residents, 
the  SDF  for  this  facility  is  considered  to  be  the  PMF. 

b.  Results  of  Analysis.  The  Twin  Lakes  No.  1 Dam  was 
evaluated  under  assumed  normal  operating  conditions.  That 
is,  the  reservoir  was  initially  at  its  normal  pool  or  spill- 
way elevation  of  approximately  1094.0  feet,  with  the  low 
level  blowoff  conduit  closed.  The  spillway  is  a concrete 
chute  channel  with  a flat  critical  flow  control  crest. 

The  Twin  Lakes  No.  1 Reservoir  has  four  major  indepen- 
dent sources  of  inflow.  One  source  is  the  outflows  from  the 
Upper  Donohoe  Dam  located  just  upstream  from  the  reservoir, 
and  the  other  three  sources  are  three  streams  which  enter 
the  reservoir  at  distinctly  different  points.  Since  the 
three  sub-basins  which  are  drained  by  the  three  streams  are 
very  similar  in  area  and  other  physical  characteristics,  the 
local  reservoir  inflow  unit  hydrograph  was  based  on  the 
features  of  one  representative  sub-basin  (Appendix  C, 

Sheet  2) . 

In  addition,  since  Upper  Donohoe  Dam  provides  one  of 
the  sources  of  reservoir  inflow,  it  was  also  evaluated  in 
this  study.  The  Upper  Donohoe  Dam  was  analyzed  such  that 
its  reservoir  was  initially  at  its  normal  pool  or  spillway 
elevation  of  approximately  1126.0  feet,  with  the  low  level 
blowoff  conduit  closed.  The  spillway  is  presently  an 
unlined  chute  channel  with  a flat  concrete  critical  flow 
control  crest.  A large  railroad  embankment  with  a small 
culvert  for  flow  passage  is  located  just  upstream  from  the 
Upper  Donohoe  Reservoir.  In  order  to  account  for  the  ef- 
fects of  this  embankment  on  the  Upper  Donohoe  Reservoir 
inflows  and,  thus,  outflows,  the  embankment  was  considered 
to  function  like  a dam  in  the  analysis,  with  the  small 
culvert  providing  the  only  means  of  discharge. 

All  pertinent  engineering  calculations  relative  to  the 
evaluations  of  both  Twin  Lakes  No.  1 Dam  and  Upper  Donohoe 
Dam  are  provided  in  Appendices  C and  C-l,  respectively. 

Overtopping  analysis  (using  the  Modified  HEC-1  computer 
program)  indicated  that  the  discharge/storage  capacity  of 
Twin  Lakes  No.  1 Dam  could  accommodate  only  about  51  percent 
of  the  PMF  prior  to  overtopping  of  the  dam  (Appendix  C, 
Summary  Input/Output  Sheets,  Sheet  L) . The  peak  PMF  (SDF) 
inflow  into  Twin  Lakes  No.  1 Reservoir  of  about  3930  cfs  was 
virtually  unaffected  by  the  discharge/storage  capabilities 
of  the  dam  and  reservoir  since  the  resulting  peak  outflow 
( was  about  3910  cfs  (Summary  Input/Output  Sheets,  Sheets  I 

and  J) . Under  the  PMF,  the  Twin  Lakes  No.  1 Dam  embankment 
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was  overtopped  for  approximately  5.0  hours,  with  a maximum 
depth  of  inundation  of  about  0.9  feet  (Summary  Input/Output 
Sheets,  Sheet  L) . It  should  be  noted  that  if  the  embankment 
crest  was  level  at  the  design  elevation  of  1098.0  feet, 
the  discharge/storage  capacity  of  the  facility  could  accom- 
modate about  55  percent  of  the  PMF  (Appendix  C,  Sheet  7, 

Note  6;  and  Summary  Input/Output  Sheets,  Sheet  L) . 

The  Upper  Donohoe  Dam  controls  the  Twin  lakes  No.  1 
Reservoir  inflows  from  about  20  percent  of  its  total  basin 
area.  The  peak  PMF  outflow  from  Upper  Donohoe  Dam  was  about 
640  cfs,  the  peak  1/2  PMF  outflow  was  about  250  cfs  (Summary 
Input/Output  Sheets,  Sheet  G) . Had  the  Upper  Donohoe  Dam 
not  been  present,  the  peak  PMF  inflow  from  its  drainage 
basin  into  the  Twin  Lakes  No.  1 Reservoir  would  have  been  at 
least  750  cfs,  and  the  peak  1/2  PMF  inflow  would  have  been 
at  least  410  cfs  (Summary  Input/Output  Sheets,  Sheet  E) . 
Therefore,  the  analysis  indicates  that  if  the  storage 
potential  of  the  Upper  Donohoe  Reservoir  was  removed  and  all 
other  aspects  of  the  total  basin  remained  the  same,  the 
discharge/storage  capacity  of  the  Twin  Lakes  No.  1 Dam  would 
probably  accommodate  less  than  50  percent  of  the  PMF.  Also, 
if  either  the  capacity  of  the  railroad  embankment  culvert 
located  just  upstream  from  Upper  Donohoe  Reservoir  or  the 
spillway  capacity  of  Upper  Donohoe  Dam  was  significantly 
increased,  the  discharge/storage  capacity  of  the  Twin  Lakes 
No.  1 Dam  would  possibly  accommodate  less  than  50  percent  of 
the  PMF.  Thus,  the  ability  of  Twin  Lakes  No.  1 Dam  to  pass 
and/or  store  a flood  of  about  1/2  PMF  magnitude  or  greater 
is  dependent  on  the  ability  of  Upper  Donohoe  Dam  to  handle 
the  same  frequency  flood.  To  emphasize  this  dependency 
further,  the  failure  of  the  Upper  Donohoe  Dam  (which  can 
accommodate  about  54  percent  of  the  PMF;  Summary  Input/Output 
Sheets,  Sheet  L)  will  most  likely  result  in  the  failure  of 
Twin  Lakes  No.  1 Dam. 


5 . 6 Spillway  Adequacy. 

Hydrologic  and  hydraulic  analyses  indicate  that  under 
existing  normal  operating  conditions,  the  spillway  system 
of  the  Twin  Lakes  No.  1 Dam  can  accommodate  approximately  51 
percent  of  the  PMF.  Since  the  SDF  for  the  facility  is  the 
full  PMF,  the  spillway  system  is  considered  inadequate,  but 
not  seriously  inadequate.  Furthermore,  the  adequacy  (or 
inadequacy)  of  the  system  is  highly  dependent  on  the  exist- 
ence and  hydraulic  characteristics  of  the  Upper  Donohoe 
Dam  and  upstream  railroad  embankment. 


t 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations. 

a.  Embankment . Based  on  visual  observations,  the 
rehabilitated  embankment  appeared  to  be  in  good  condition. 
Despite  evidence  of  minor  seepage  and  localized  areas  of 
saturation  along  the  downstream  toe  of  the  embankment,  no 
sloughing  or  erosion  of  embankment  materials  was  observed. 

The  embankment  crest  (road),  the  upstream  riprap  slope,  and 
the  grass  covered  downstream  slope  are  designed  for  minimal 
maintenance. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  rehabilitated  spillway  appeared 
to  be  in  good  condition.  No  major  cracks  or  spalling  of 
concrete  surfaces  were  in  evidence. 

2.  Outlet  Works.  The  inlet  conduit,  trash  rack, 
and  stop  log  assembly  could  not  be  observed  as  these  struc- 
tures are  submerged.  The  outlet  end  of  the  discharge  conduit 
was  observed  to  be  in  good  condition.  During  the  inspection, 
the  16-inch  diameter  gate  valve  was  operated  and  shown  to 
function  satisfactorily.  The  only  deficiency  noted  was  the 
flooded  condition  of  the  access  manhole.  Entering  the 
manhole  to  work  on  the  valve  or  replace  the  valve  stem 
extension  would  require  pumping  out  the  manhole  shaft. 


6 . 2  Design  and  Construction  Techniques. 

Available  engineering  data  indicate  the  rehabilitated 
facility  has  been  adequately  designed  and  constructed  in 
accordance  with  modern  acceptable  engineering  practices. 


6 . 3  Past  Performance. 

According  to  available  records,  this  facility  has 
performed  satisfactorily  during  its  first  70  years  despite 
a long  history  of  spillway  inadequacy,  severe  seepage  through 
the  embankment,  and  deteriorating  concrete  structures.  A 
complete  rehabilitatic n of  the  facility  was  made  in  1975. 
Rehabilitation  resulted  in  an  increased  spillway  capacity, 
reduced  seepage,  and  improved  stability  of  the  embankment. 
According  to  Westmoreland  County  officials,  the  facility  has 
functioned  satisfactorily  following  rehabilitation. 


20 


4 


6.4 


Seismic  Stability. 


The  dam  is  located  in  Seismic  Zone  No.  1,  and  is, 
thus,  subject  to  minor  earthquake  induced  forces.  It  is 
thought  that  the  static  stability  of  the  structure  is 
sufficient  to  withstand  such  forces;  however,  no  calculations 
or  investigations  were  performed  to  confirm  this  opinion. 


( 
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SECTION,  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 • 1 Dam  Assessment. 

a.  Safety.  The  visual  inspection,  operational 
history,  and  available  engineering  data  suggest  that  the 
facility  is  in  good  condition. 

Hydrologic  and  hydraulic  calculations  indicate  the 
facility  will  accommodate  approximately  51  percent  of  the 
PMF  assuming  normal  operating  conditions  at  both  the  Twin 
Lakes  No.  1 and  Upper  Donohoe  Reservoirs.  Consequently, 
the  dam  would  be  overtopped  if  subjected  to  the  inflow 
resulting  from  a PMF  event.  As  the  facility's  hazard  rating 
is  "high"  and  the  SDF  is  considered  to  be  the  full  PMF, 
the  present  spillway  is  assessed  as  being  inadequate,  but 
not  seriously  inadequate.  The  assessment  is  also  highly 
dependent  on  the  existence  and  hydraulic  characteristics 
of  the  Upper  Donohoe  Dam  and  upstream  railroad  embankment. 

Despite  the  rehabilitation  work  performed  in  1975, 
seepage  along  the  downstream  toe  of  the  embankiAent  continues. 
Although  no  measurable  flow  was  observed  at  the  time  of 
the  inspection,  some  isolated  areas,  particularly  to  the 
right  of  the  spillway,  were  saturated.  The  condition  is 
currently  of  minor  concern  but  should  be  addressed  in  future 
inspections . 

Flooding  of  the  gate  valve  control  manhole  is  undesirable; 
however,  it  does  not  affect  the  current  operation  and  safety 
of  the  facility.  Prolonged  submergence  of  the  gate  valve 
is  likely  to  accelerate  corrosion  of  the  valve  stem  extension 
particularly  at  the  air-water  interface.  This  could  lead 
to  failure  of  the  valve  stem  when  attempting  to  operate 
the  valve. 

The  deteriorated  condition  of  the  highway  bridge 
immediately  below  the  spillway  structure  was  noted.  Its 
condition  should  be  evaluated  and  remedial  measures  taken 
as  possible  failure  of  the  bridge  during  high  flows  could 
seriously  affect  the  safe  operation  of  the  spillway  system. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  an  accurate  Phase  I assessment 
of  the  facility. 

c.  Urgency.  An  emergency  plan  and  warning  system 
should  be  implemented  immediately.  Other  recommendations 
and  remedial  measures  listed  below  should  be  implemented 
as  soon  as  possible. 
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d.  Necessity  for  Additional  Investigation.  It  is 
recommended  that  the  owner  retain  the  services  of  a profes- 
sional engineer  experienced  in  hydrology  and  hydraulics 
to  more  accurately  access  the  spillway  system  of  both  the 
Upper  Donohoe  and  Twin  Lakes  No.  1 Dams  and  their  inter- 
dependence. 


7 . 2 Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner: 

a.  Immediately  develop  a plan  for  emergency  operation 
and  a warning  system  for  downstream  residents.  Included 

in  the  plan  should  be  provision  for  around-the-clock 
surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 

b.  Retain  the  services  of  a professional  engineer 
experienced  in  hydrology  and  hydraulics  to  more  accurately 
assess  the  spillway  systems  of  both  the  Upper  Donohoe  and 
Twin  Lakes  No.  1 Dams  and  their  interdependence.  Subse- 
quently, implement  remedial  measures  deemed  necessary  to 
make  the  systems  hydraulically  adequate. 

c.  Have  appropriate  agencies  evaluate  the  condition 

of  the  highway  bridge  immediately  below  the  spillway  structure 
and  make  necessary  remedial  repairs  as  failure  of  the 
deteriorated  bridge  during  high  flows  could  seriously  affect 
the  safe  operation  of  the  spillway  system. 

d.  Monitor  wet  areas  across  the  downstream  embankment 
face  on  a continual  basis.  If  seepage  increases  or  turbidity 
occurs,  the  condition  should  be  evaluated  and  necessary 
remedial  measures  implemented. 

e.  Develop  an  operations  and  maintenance  manual 

for  use  at  the  facility.  The  manual  should  include  a proce- 
dure for  installing  the  stop  log  of  the  outlet  works  and 
provisions  for  dewatering  the  gate  valve  manhole  in  the 
event  of  a valve  stem  failure  and  for  periodic  maintenance. 

f.  Have  the  facility  inspected  on  a yearly  basis 
by  a registered  professional  engineer  experienced  in  the 
design  and  construction  of  earth  dams  to  check  for  hazardous 
conditions  that  might  develop.  The  annual  inspection  should 
specifically  address  the  seepage  condition  along  the  down- 
stream toe  of  the  dam. 
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APPENDIX  A 

CHECK  LIST  - ENGINEERING  DATA 
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OUTLETS:  See  Appendix  F,  Figure  7. 

PLAN  Discharge  rating  curves  not  available. 
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MATERIAL  Contained  within  the  rehabilitation  design  report  and  also  displayed  on 

INVESTIGATIONS:  the  drawings,  see  Appendix  F,  Figures  3,  4,  and  5.  Field  density 

BORING  RECORDS  test  data  and  concrete  cylinder  test  data  available  from  the  owner. 

LABORATORY  TESTING 
FIELD  TESTING 
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MODIFICATIONS  Investigated  by  Geo-Mechanics,  Inc.,  in  1973.  Complete  rehabilitation 

work  included  placing  additional  embankment  fill  on  the  upstream  and 
downstream  slopes, installing  a new  spillway  and  outlet  works,  con- 
structing a vertical  drain  on  the  downstream  slope,  and  placing 
riprap  on  the  upstream  slope. 
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MISCELLANEOUS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  3 PA-4 

PENN  DER  ID  3, 
PAGE  5 OF  5 


SIZE  OF  DRAINAGE  AREA:  1.5  square  miles  (local);  1.9  square  miles  (total) 


ELEVATION  TOP  NORMAL  POOL:  1094  STORAGE  CAPACITY: 


340  acre-feet 


ELEVATION  TOP  FLOOD  CONTROL  POOL: 


ELEVATION  MAXIMUM  DESIC-N  POOL: 


STORAGE  CAPACITY: 


STORAGE  CAPACITY: 


ELEVATION  TOP  DAM: 


1097.7  STORAGE  CAPACITY: 


470  acre-feet 


SPILLWAY  DATA 


CREST  ELEVATION:  1094 

TYPE:  Uncontrolled  concrete  rectangular  channel 


WIDTH: 


80  feet 


LENGTH:  131  feet 


SPILLOVER  LOCATION:  embankment  center 


NUMBER  AND  TYPE  OF  GATES: 


None 


OUTLET  WORKS 


TYPE:  16-inch  diameter  ductile  steel  conduit  encased  by  8 inches 

of  reinforced  concrete 
LOCATION:  left  of  the  emergency  spillway 


ENTRANCE  INVERTS:  1075 


EXIT  INVERTS: 


EMERGENCY  DRAWDOWN  FACILITIES:  16-inch  diameter  gate  valve  located 

at  the  bottom  of  a manhole  along  the 
HYDROMETEOROLOGICAL  GAGES  embankment  crest  several  feet  to 

the  left  of  the  spillway 

TYPE:  JNone 


LOCATION: 


RECORDS : 


MAXIMUM  NON-DAMAGING  DISCHARGE: 
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CHECK  LIST 
VISUAL  INSPECTION 
PHASE  1 


RECORDED  BY  D.  L.  Bonk 
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The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  (1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  (2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result- 
ing from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam 
overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over- 
top the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s) , time(s)  of  the  peak  discharge (s) , 
and  the  maximum  stage (s)  of  each  routed  hydrograph  at  the 
downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  outlined  below. 

a.  Development  of  an  inflow  hydrograph ( s ) to  the 
reservoir . 

b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 

c.  Development  of  a failure  hydrograph (s)  based  on 
specific  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) , time(s)  to  peak,  and  maximum  water  surface 
elevation (s)  of  the  failure  hydrograph (s)  for  each  location. 
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APPENDIX  D 
PHOTOGRAPHS 


PHOTOGRAPH  1 View  looking  west  along  the  crest  and  downstream  slope  of  the  embankment. 
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PHOTOGRAPH  9 View  from  the  right  abutment  showing  reservoir  area  and  Upper 
Donohoe  Dam  in  the  upper  left  background. 
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APPENDIX  E 
GEOLOGY 


Geology 

Twin  Lakes  No.  1 Dam  is  located  in  the  Pittsburgh 
Plateaus  Section  of  the  Appalachian  Plateaus  Physiographic 
Province.  The  Pittsburgh  Plateaus  Section  is  characterized 
by  flat  lying  to  very  gently  folded  sedimentary  rock  strata 
of  Pennsylvanian  age.  Major  structural  axes  strike  from  > 

southwest  to  northeast  with  flanking  strata  dipping  north- 
west and  southeast.  The  amplitude  of  folding  in  this  section 
is  quite  low;  consequently,  surface  expression  of  the  anti- 
clinal axes  is  not  evident.  More  specifically,  the  site 
lies  on  the  western  flank  of  the  Fayette  anticline.  Bedrock 
at  the  site  dips  to  the  northwest  at  approximately  300  feet 
per  mile. 

The  dam  and  reservoir  are  developed  wholly  on  sedi- 
mentary rock  strata  of  the  Conemaugh  Group  of  Pennsylvanian 
age.  Based  on  published  data,  the  bedrock  underlying  the 
foundation  of  the  dam  contains  those  members  of  the  Conemaugh 
Group  which  generally  lie  approximately  250  to  280  feet 
below  the  base  of  the  Pittsburgh  Coal  seam.  The  generalized 
stratigraphic  column  for  this  area  indicates  the  Ames  Lime- 
stone, a well  known  marker  bed,  should  lie  at  approximate 
elevation  1075. 

In  1973,  Geo-Mechanics,  Inc.,  conducted  a subsurface 
investigation  of  the  existing  embankment  to  evaluate  the 
structure  and  develop  rehabilitation  design  parameters.  A 
total  of  13  test  borings  were  drilled  on  the  existing 
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embankment.  Nine  of  these  borings  penetrated  the  bedrock 
underlying  the  dam.  The  following  excerpt  is  taken  from 
Geo-Mechanics'  "Rehabilitation  Investigation."'*' 

"The  depth  of  bedrock  below  the  natural  ground 
surface  varies  from  about  10  feet  at  each  abutment  to 
about  20  feet  near  the  middle  of  the  dam.  The  eleva- 
tion of  top  of  rock  slopes  from  about  1070  near  the 
abutments  to  about  1050  near  the  middle  of  the  dam.  A 
study  of  the  bedrock  strata  indicates  that  the  bedrock 
is  dipping  strongly  from  the  right  abutment  towards  the 
left  abutment  which  is  in  agreement  with  the  informa- 
tion obtained  from  the  published  data.  There  is  a drop 
of  almost  10  feet  in  200  feet.  As  a result,  the  top  of 
bedrock  varies  from  silty  shale  to  shaley  limestone  to 
shaley  siltstone.  There  are  two  distinct  strata  of 
limestone  which  are  encountered  near  the  top  of  rock; 
one  at  Station  6+00  and  the  other  at  Station  2+50. 
Immediately  above  the  bedrock,  a 5-  to  8-foot  thick 
zone  consisting  of  very  badly  broken  rock  is  found 
which  is  classified  as  rock  fragments  and  is  residual 
in  nature,  that  is,  formed  by  the  in-place  weathering 
of  the  underlying  bedrock  and  retaining  most  of  the 
characteristics  of  the  parent  rocks. 

The  foundation  soils  at  the  dam  site  consists  of 
residual  soils  along  the  abutments  and  both  alluvial 
and  residual  soils  in  the  floodplain.  The  thickness  of 
soil  zone  varies  generally  from  about  10  feet  to  20 
feet.  The  alluvial  soils  have  been  transported  and 
deposited  by  the  stream  action." 

The  limestone  encountered  in  several  of  the  core  bor- 
ings is  probably  the  Ames  Limestone  and  a typical  profile  is 
shown  in  Figure  6. 


1.  "Rehabilitation  Investigation,  Lower  Dam,  Twin  Lakes 
Park,  Greensburg,  Pennsylvania,"  prepared  by  Geo- 
Mechanics,  Inc.,  for  the  Westmoreland  County,  Depart- 
ment of  Parks  and  Recreation,  Greensburg,  Pennsylvania, 
1973. 

2.  "Geologic  Atlas  of  the  United  States,  Latrobe  Folio, 
Pennsylvania,"  U.  S.  Geological  Survey,  No.  110,  1904. 

3.  "Generalized  Stratigraphic  Section  for  the  Greater 
Pittsburgh  Region,"  B.  J.  O'Neill,  Jr.,  Topographic 
and  Geologic  Survey,  M67,  Plate  3,  Harrisburg,  Pennsyl 
vania,  1974. 


E-2 


' 


r 


AD-A070  585 


UNCLASSIFIED 


8AI  CONSULTANTS  INC  MONROEVILLE  FA  F/g  15/a 

NATIONAL  DAM  INSPECTION  PROOF AM*  THIN  LAKES  NUMBER  1 DAM  (NOS1.— ETC <U) 
***  79  DACH31-79-C-0013 


\1 


NL 


LIST  OF  FIGURES 


Y 


i 


Figure 

1 

2 

3 

4 

5 

6 
7 


Description/Title 

General  Plan  (field  inspection  notes) 

Site  Plan 
Plan  View 

Geologic  Cross-Sections 

Typical  Section  and  Details  (1973) 

Spillway  Plan  and  Sections  (1973) 

Outlet  Works,  Plans,  Sections,  and  Details 
(1973) 


FIGURE  i - TWIN  LAKES  NQ  1 DAM 
GENERAL  PLAN 
FIELD  INSPECTION  NOTES 


L EGCWD 


PROPOSCO  AND  £ MISTING  LONER  DAM 
RESiVIOR  ARIA 


LHUSAmVtMl  "OAK  AREA  (TO  BE 

■>£  EC/ED) 


SPILLWAY  (TO  BE  RE  BOAT) 


appro*  Keate  BORROW  AREAS 


WE  DL  tre  REFUSE  AREA 


/ SITE  PLAN  ELEVATIONS  • CONSTRUCTION  PLAN 
ELEVATIONS  Ft  US  3 FEET. 

/.  DiFELOPMENT  AREA  SA  / ACRES. 

3 NEW  LONER  DAM  RESERVOIR  IS  ESSE  NT t ALL  V 
THE  SAME  AREA  AS  THE  OLD  SOWER  0AM 
RESERVOIR  WHICH  WAS  DRAINED 


GEO- MECHANICS,  INC. 


LOUVER  DAM 

RECONSTRUCT** 

TWIN 

lakes  mrm 

«*Sn*W£LANO  COUNTY  Of^T  V MUMS  • NCCfft A1KM 

SITE 

PLAN 

P#C"Of£D  4E  to*' 

P*4*r  MTM  m -4f£  AKV 

cohtaol  sthuc’jau  (uc 

Of  TAIL  St  Cl  tOy  4 A SACfT 
*•  7SA2-P) 


Pl/CAL  D*AM  TOS*m*U  to  A!  AOMfT 

r»OfJ  S#  44 

top  to  ybatay  au.  we HSfovt  m 

4*0  MATCH  jr*rfTtM6  6tO*ir*Y 
AMPOfAtATg 

f*o*  0€*40L/ro*  or  irroc  toaFS 
amstcd  ay  a css  a YOm  ai  — 

OH  CMCIHSC* 

mr  HK.L  BC  BO  rs*T  »ipf  mtrAf 
UMA*  a sc  Stir  mm 


FIGURE  3 


mm-  5 

KfBf'*-'  ~4(\  -W3 

I MMfll 

mP^XL^,  'V  Wvt;jh 

Ifcfc  f '-"^ 

mw-- 

KIP  RAP  AKU  PoBBLC 


2jS£y/////f  'Ke/  *,PR'e  ARU  "usetf 

i 

■ ft  SCTr  CLAY . Son. 

7 ' «ock  toft  . St.«  *> 

!CLr  'V  Stiff.  I«MI  N v\\v 

itHfr — 

r no 

j 

1 

i 

! 

i 

r 

i 

* i 

• 1 

I 

' 1 . 

■ i ' 

v.^f  K.*- 

f 

i ** 

*t 

«r  . \ , 

Zr  r\ 

i* : ' 

L E 6EN0 

- '-XLEXHfl 

\ i '« 

or  jam 


SiAtW  v R4ff 
Ll*Jl 


t yjst/hq  i [ 
EMBANKMENT. 


SAAK*  AHDJ 
0? A*l 7 Custrtorv 


VERTICAL  DRAW 


ET/S7/NG  RIPRAP 
AML  RUBBLE  (70  AE 

removed) 


SC EO  AMU  MULCH 


C FEFRORA7ED  CLA ' Pn 

UNDCk.  uRA/N 

(SCI  detail) 


HEN  CL  rr*  :/Hf 


CK/STJNE,  COHC. 
COT  - OFF  WALL 

(to  remain) 


SEED  AND  MULCH 
~~TLOPt  *\ 


SCORE  APHROX/MATiiy^, 
2 7T  r MATCH  ^ 7 

EXIST  IKE,  SlOPtTM* | | _ 


& . : vi 


TYPICAL  SECTION 

SCALE  /“•  /O' 


* 


COMPACTED  . 
BACKFILL 


f- VERTICAL  VRAM 
* (BACKFILLED  WITH 
ERARULAR  FILTER 
MATERIAL  SEE  SPECIFICATION. s; 

rr*  Em  PERFORATE*  CLX*  PiRE 
rr-  ONOC RDRAM 


VERTICAL  DRAIN  DETAIL 


GEO  - MECHANICS 


roc /r  ''**F#cx/**rrf) 

au>m to  «ocr  **>*■•  <= 

v J, 

* > /.  • 5^;  A 

; ; 

. 

i --'*>  s ., 

_flBt_En_EOL 

■s"  ' •’• 

" AT7£j;-  ' 

/ contnacj car 
w r/tio 

2 VOBbie  AN 

txiST/NB  . 
Rise*va& 
FMStNCS* 

3 UNSOirAOL£ 

FtfUmpQ* 

**,  £M&*J££* 

AN*  £*64** 

8 jxo^r  mot 

STATtON 

6 mot* 

£N.tANA/A£ 

m ft  m 

: m ">-  S 

ssc^i  -1  i 

f -»  " 

f??5!!S5r'B!«l!!K!l 


Dkpnhsioh  Joint  Derails 


pifi  Otrmn* 


GED- MECHANICS,  INC.,  MONESSEN , PA. 


«*  • — -- 

Mr- 

*r*t, 

u*e 

V IT  000 

0101a  Tb 
f srtjr  '004 

- 

1 

■bi 

— i-  -. 

• ,*r  i 

,-u  jl 

■Vxj  o, 


6£*£**L  NQT£S  t - 

I Mil  COHCmiTl  SUMlL  HM¥t  » tStHIMUtS  4,000  00* 
COMMMSlilVt  BrmtHCTM  **£0  0070  WITH  g Z t 0#*CC*7 
mim  tNrmmiHMtur. 

COWC4CTI  0«OM6*7»OWS l 

*>*  c«M(Mr  rmcrcms  - el's  SMCK*  0«0  Ct/0'C 

M«C.  warn  COMT9HT  -0fe  MUONl  NO  00C0 

- #* 

* M€»H0OmCt**e  |7((c  «tf«U  «»V»  • MINIMUM  veno 
ST0CN0TM  or  40,000  an  AM*  C0N700M  TO  4|7M  Mlf. 

S OfMui.  toa*.  0«0  svaaoan,  crc.  >m  mccomomncM 

tsttrm  met  )»l  *(|  vnuii  Mono 
« COwcain  co»«  o»  meiMrcmctmgmr  tm  mcc  o*om*ct 
mtirm  met  ji§  • 7/  omum  mouo 
« (ONraacTO*  onau  »Ui7»  Ott  Oimimkomi  turn 4#. 

« c »*•*'§*  mil  ciaotc o coMCOcn  oooij  V*- 
oMcm  mo7oo 

7 rvmmtM  «ivM(NvM  00#«  rr  muor  ooor-r*  0 • 

HtSHurQllUSlO  07  COMMar  or  0MC0»CO 

400  c/0f  * T*f  THASH  »*CK. 


1 


APPENDIX  G 
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